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PROGRAMMING DETAILS

The program is written in ASA FORTRAN
IV and consists of the main program (MAIN)
with 14 subroutines. Subroutines SETUP,
PLOT, GRID, SCALE, and QIS are microfilm-
dependent and therefore must be replaced with
the equivalent routines written for the high
resolution plotting device available at the
user’s installation. The calls to these sub-
routines are flagged by comment cards in the
program listings to aid in this conversion.
Users may implement the program with page
plotting capability only (though this is not
recommended) by simply deleting the micro-
film dependent subroutines and the calls to
the same.

Subroutine CALC is available in two ver-
sions. The first version, listed on page 7, di-
rectly calculates the elements of the projection
vector, at, for each observation vector xi-
hence the projection vector is calculated anew
for each observation vector. The second ver-
sion, listed on page 6, uses the pre-calculated
values of at, stored in the matrix Fstar

(listed on pages 18-26). Either version of the
subroutine may be used: the first version
having the advantage of smaller core require-
ments, and the second version having the ad-
vantage of much faster execution times but
larger core requirements (about 5000 36-bit
words).

The present version of the program allows
up to 250 observation vectors, 50 variables,
and computes 99 plotting points per observa-
tion vector. This version requires approxi-
mately 58K words using the second version of
CALC. By reducing the number of observa-
tions allowed from 250 to 100, the core require-
ments are reduced to about 42K words. Note
that these core requirements include the micro-
film dependent coding, which is about 5K. Re-
duction of the program to a core requirement
of 32K (ideal for many installations) could
easily be achieved by reducing the number of
observation vectors. to 100, using the first
version of CALC, and eliminating the micro-
film dependent coding.
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i c
2 ¢ 111111 Lirgrgigtnnga, 1111111111111IILIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIII
3 < PROGRAM  MDPLOT

4 C I SOUTHERN FyREST ¢ XPERKIMENT STATION FOREST SFRVIcE YSii I
5 ¢ WARREN NANCE, GEORGE KelTHe ANy BONNIE POLMER

0 C IIIIIILIL11111111111¢11111IllllllllllllllllILIIIIIIIIIIIIIIIIIIIIIIIIIIIII
7 c RERARE R

4 c ¥ PURPQSE *

9 ¢

ly 4 THIS PROGRAM GRApPHICALLY PRODUCE> THE ANUREWS® PLOTTING METHOD
11 C akkxknkky

12 ¢ * METHOD %

15 C KpkhpkRkER

1y C THIS METHOU FOK MULTI=UIMENSIONAL PLOTTING WAS AUAPTED FROM

15 C THE FOLLUWING PAPER.

1o C 1972. ANUREWS» D.F. PLOTS OF HIeH DIMENSIONAL DaTAa « BIOMETRICS
17 C 284125 =36,

| a ¢

1y c * CARD OKDER *

20 C L3I T LT T

2, c MCROFILM  CARD

2z c uls CARDS (UPTIUNAL)

23 C TIlTLt CARD *x k¥

2.4 C UBSERVATION NAME CARDS (OPTIONAL AFTER 15T PROBLEM) *

25 c VAKIABLE NAME CARDS (OPTIONAL) * REPEATED
2u ¢ INPUT FORMAT CARy (OPTIONAL AFTLR 1ST PxOBLEM) * FOR
27 c UATA CARLUS (OPT,ONAL AFTER 1ST PROBLEM) * EACH
26 c PLOT CARD % THIS ANu LA&EL LARD REPEATED * DATA SET
2y C iABEL CARD (OPTiONAL) #FQOR EACH PLOT DESIRED kkkkk

3 C tNu

31 ¢ Ao o 2 N o ok ok o 0k

31 c * MICRUFILM CAKD * INSER (ED ONCE FUR EACH SET OF PROBLEMS

33 c BARRRERFERRERERFRF

3y C COLe 1 1 IF MICKOFILM PLOTTING uESIRED FOR ONE OR MORE

35 c PROBLEMS IN RUN

3o C 0 IF NOT

37 c NOTE- THE USg OF MICROFILM IS &C=4020 DEPENDENT.

do c COLe 2 1 IF TABLE OF LINEAR FUNCTIONS DgSIRED

3y c 0 ORBLAWK I F WOT

“0 C *khkkhkkkkkkkkkkk

31 o * 0Is CARDS #* INSEKRTED OwWCE FOR EACH SET OF PROBLEMS

45 C 9HOULD MICKOFILM BE DESIRED THIS ENABLES THE CONTROL CLERK TO
44 C RETURN THE DEVELOPED OUTPUT TO THE PROGRAMMEK.

4y c CARD 1 COLs 1= j2 USER'S NAME

4b [« CARD 2 COLe 1= i2 DESTINATION LODE

47 [« CARD 3 COLe 1= 6 PHONE No.

4a c CAKD 4 COLe 1= 48 SOLID ASTERISKS

by c CAKD 5 Culks 1= o4 PRUCESSING INFORMATION

S c CARD 6 coL. 1= 06 SOLID ASTERIaKS

51 C AREFRERRRRRRRE

5S¢ C * TIjle CARD * ALWAYS FIRST CARD wF EACH PROBLEM.

X c LPTTSRIT LT TP

54 C COL. 1= 5 THE WORp *TITLE’

S5 C COLe b- 55 ALPHANUMERIC TITLE oF PROBLuM

50 c (OLe 54= 5b NOe O F  INUIVIUUALS {OR CASE>)

57 c (Oue 57=59 NO. OF VARIABLES BEFOKE TRANSFORMATIONS

56 c (OLe 6U= 62 NOe O ¢F VARIABLES AFVER TRANSFORMATIONS

59 c CULe 6= 65 * 1 IF PRiNTEU PLOT:, ONLY DiSIRED

6y c * 2 IF MICROFILM PLvTS ONLY DESIRED

61 C * 3 IF PRINTEU PLOT> AND MILROFILM ARE BOTH DESIRED
62 c (OLe 60= 68 1 IF TRANSFORMATIONS NECESSARY

65 c 0o Ir TRANSFORMATIONS NOT NELDED

64 c COLe 69~ 7 1 1 IF PREViOUS DATA iNPUT TO BE REREAD

6o c 0 IF NEw SET UF DATA To 8E INPUT

6o c COLe 72=74 1 IF NEw yBSERVATION NAMES (ESIRED AN N O

67 C VARIABLE NAMES DESIRED

66 c 0 If USERs PReVIOUS NAMING svsTeM roR CHARACTERS
69 c AisD VARLABLES T 0 bE REREAU

70 C 2 IF NEw OBSERVATION NAMES AND VARIABLE NAMES ARE
74 o Tu dE ENTERED

72 c 3 If OBSEKVATION NAWES ARE TOo BE RETALNED BUT

75 c NcW VARIABLE NAMEL ARE To BE ENTERED O

74 C COLs 79= 77 ALTC.RNATE uniT NUMBLR FOR DATA SET = A ZERO OK

75 C BLAWK DEFGULTS T O SYSTEM STANDARD(UNIT §)



12¢
12)

127
120
129
13§
134
132
133

A35
130
137
134
13Y
140
141
142
143
144
145
146
147
14y
149
150
151
152

OO OONO OO0 OO0 00000000 A00 0 00RO ONO0MOOMMOOOO0OO00000COO0O0000ONEEOOE OO0

COLe 76= 60 { UsE THE FOLLOWING STANDARUP L O T T I N G FUNCTION =
FIT)=saxT(1/72)X1 + SIN(T) 2+ COS(TIx3+. . .
1 UsE FULLOWING ALTCRNATE PLOTTING FUNCTION =
FTISSIn(TIXL + CuS(TIx2 + SIN(ZTIXI T e,
Ao o o KR R ok
% OBLERVATION®
* NAME CARUVS * RELUIREDIF 1 OR 2 PUNCHED IN CCOLS. 7<-74% oF TI TLE CArD
EREFRERRRRRRAK NUwBER OF NAME CARLS (WHEN REQUIRED) MUST gQUAL w0, OF
INUIVIDUALS (OR CASES)
COLe 1= 1o wAMc_OF 1.,01ViDUAL (OR CASE)
HKEPEAT FOUR EACH NDIVILUAL. NOTE = NAMES SHOULD HE ASSIGWEUL To EACH
iNOIvIoual | N SAwE OKDER As INDIVIDUALS ARE TO Be InPUT IN DATA SET»
seter 2NU NAME Will BE ATTACHED 1V SECON. INDIVIULUAL IN DATA SET,
RpREpRpREpR kR
* VARJAQLE *
* NAMt CARUS * REWIRED | F 2 OR 3 PUNCHED IN COLS. 7¢=7% oF TITLE CARD
' DXKEMXHN NUwiER OF NAME CARLS (wHEN REQUIREL) MUST E£QUAL NO. OF
VAKIABLE> AFTER TRANSFORMATIONS.
COLe 1= 8 NAMg O f  VaRIAoLE
REPEAT FOR EACH vARIABLE.N O T E = NAME S SriQULD BE ASSIGNED T 0 EACH
VARIABLE IN ORUEnN AFTEx TRANSFORMATION.
BEEREERRERRKFRNE
* INPUT FORMAT *  REWUIRED UNLESS 1 PUNCHED 4N CO LS. 69=71 O F TITLE CARO»
SRRk KRRk R Rk
SHYULD PROVIDE FUR F Ox & SPECIFLCATION FOR EACH VAKIABLE BEFORE
TRASFOKMAT IO
ExRRpREREAERRE
* DATA CARDS * REGUIRED UiLESS 1 FUNCHED iN COLSe 69-71 OF TITLE CARUe
A MARIMUM UF 250 INDIV,DUAL CASE>* EACH wITH UP TOso VARIABLESe MAY
BE EWTEREDA T UNETImME.ALL CARDS FUR EACH iNDIVIDUAL SHOULy oE ENTEREU
IN DATA UECKIN S A M E RELAT,VE POSITIUN A'S THc CORRESPONDING N A M E CARD IN
T H E JAME CARD SET,
(T EFT T IS T
* PLOT CARUS *
Ay R XK RE R B KKK
USeR M A Y CHOOSE rROM T,0 TYPES.
TYPE 1 wuSeD FUR PLOITING UP Tu 25 CunNSECUTIVE CASES IN QMEPLOT
(OLe d= 4 THE wORyPLOT?
COL. 5= 6 BLARKS
COLe 7= 9 INTLGER Ny, SPECIFYING THE RELATIVE POSITION (WITH
RESPECT TuD A T A DECKR)IOF THe FIRST INDIVIDUAL | N SULSET
T O nEPLOITED
coL. 1V COMMA
COLell=| O INTLGER Nye. SPECIFYiNG THE RELATI VE PosITION OF THE
LAST INCIvIDUAL IN SUBSET TO BE PLOTTEDL
EXAMPLE=P LOT 100 25
NOTc= MAAIMUM NO. wF CASES | N EACH SUuSET CANNOT

EXCEED 25
TYPE 2 uStD FuRPLO'ITIN(: uP T0 25 CASES LI STED INDIVILvALLY
COLe 1= THE WORD 1pLOT!

COLe 5 BLANWK

LOLe o= & INTLGERNus OF CASE TO BEPLOTTED

(OLs 9= 11 INTLGER NOo. OF CASE TO BE PLOTTED

COLe 1¢2= 14 ETC.
MAXIMUM OF 25 CASES LI STED N ANY OHDER
EXAMPLE-  PLOT 20 1 14 9

SRERRBRIBRERRRE
* LASEL CARDS * OPT ONAL= |F NO LAw&L CARD 1S GIVENs THE TITLE wilLL BE
ARt Al R d g L e i THE SAME AS CQOLSe 6’53 ON TITLE CARD.

COuLe 1= 5 THE WORD rLABEL"

COLe 6=53 TITLc FOR THE PLOT PHODUCED uY PRECELDING PLOT CARD
EETEEL T LI LT 3 2 2% T
* SUSGRUUTINES CALLED *
LEIS LY LRSS ST RE L 2R 3% 3

0ls

READIN

CALC

ROWF

MAIN

INTEGER TLTCe TLTCK+ ANAM» END

DIMENSION A(B0) 2 TITL(12) rpMT(18) 2 ANAMI25005)2X(50)9F(250099)¢1A(8
10) e IVAR(50¢5)

COVVON R{10) e 11U 10U, IALT ¢ {RR



153 DATA TLTCK END/WHTITL v 4HEN, /

154 DATA | TEST/4tix*xx/

195 IaLT=4

150 IPRUG=U

157 11U=y

156 10U=e

15y IRR=Y

lov READ(I1Ur1IMICrITAS

161 1 FORMAT(241)

16z IF (wIC oG O ) 6U ;0 499y

163 o THE FOLLUWING SUBROUTINE | S M CROFI Lm UEPENDENT

164 CALL 01§

165 4999 READ (iIupl0) TLTCIT.TLEsNCS+NXVBeNXvA» IPRINT» ITRAN? IREAD» NEWCH?
l6p LIUNIT?ISIN

167 10 FORMAT (A4 1Xr1cAl4»9I,)

160 WRITe CaRre10) TLTC»TLTLErNCSINXVBoNXvAr IPRINT» ITRANY IREAD e NEWCH?
169 LIUNITe4SIN

17y 500 BACKsPaCc IkR

171 READ(IKR10)  ILTCeT TLE/NCSeNAVBINXvA»IPRINT ¢ 1TRAN? IREAD¢NEWCH»
17¢ LIUNITeLSUN

175 IPROp = iPROs + 1

174 I F (JLTC +£6s TLTCK) GO TO 99

17y BACK5PACL IRR

170 READ (IkR¢30) (A(J)eJz1:80)

177 30 FORMAT(8uAl)

178 WRITe (40U d0) (AlU)eu=1080)

17y 40 FORMAT(70HiTnE FOLLO#ING CARU iS NOT LABELED *TITLE*. PROGRAM IS [
18y IXPECTING A TITLE CARLe 7 1HOe gO0Al)

184 6yU0 READ(IIUP42) | A

162 42 FORMAT(bUAL)

18y WRITE CaRre2) | A

18y BACK5PACe 4RR

185 READ(IRR?43) NXTLE

186 4.3 FORMAT (A4)

187 IF(NXTLE«EW.TLTCK) Gy T O 5,00

180 IF(NATLECE@.;NU) STOp

18y Go Ty sUud

19y 99 IF{NcWCHeEws0oORWNEW HsEGe3) Go TO lul

19, READ(ILUr60) LCANAMCT, U) pu=1195) 2 IS1eNLS)

192 b0 FORMAT (5A4)

19, IF(NEWCHeE@e1) GO TO 163

19¢ 161 IF(NCWCHEQeU) GO TO 65

195 READ(IiUe6U) LCLVAR(I J) rU=105) 1 IS1eNAVA)

190 GG Tu o5

197 b3 IVAR(1e1) = 1iTEST

195 05 |F ({RcAU ¢Eye 11 GO0 TO 90

19y READ(I1Ur80) (FMT(J)ru=1r18)

20u 60 FORMAT(10A4)

201 90 WRITE{(1QU»92) TITLEsnCSPNXuBoNXVA»IPRINT» ITRAN? IREAD/NEWCH?

202 1IUNITriSIN

20y 92 FORMAT(11i1+9HJUB TITLEs»31X,12A4/10H WOe CASES» 30X 14/

204 1 40H NUe DIMENSIONS LEFORE TRANSFORMATI ONS , I4/

205 2 40H Nus DIMENSIONS AFTER TRANSFORMATIONS , 14/

206 3 4QH PRINT OR MICROF LM OPTI ON

207 4 22H TRANSFORMATION gPTION, 18X I4/200 HE-READ DATA OPTIUN»20X ¢ 14/
204 9 23H EnTeR New NAVES OPTIONe17Xe 14/

20y 6 40H OPTiONAL UNI T NuMBER FOR pDATA ScT , 14/

21y 7 40H OPTIONAL SIN FUNCTION , I4 )

211 IF(IVAR(L21) 4EGITEST) G0 TO 1400

21 WRITc(i0us390)

213 WRITECLOU100) (Te (IVAR(IrJ)9J=15) v I=1rNXYA)

2ly 390 FORMAT(1r0///49H RESPECTIVe VARIABLE LISTING FOR CORRELATION WITH,
215 126H TApLo OF LINEAR FUNCTIQNS)

210 100 FORMAT(4(6Xe1323H = ,5A4))

217 1400 DO 222 13 = 1¢NCS

2ly CALL REAUIN (NCSeXeNAVBeNXvAr ITRANs IKEAD? IPRUBFMTe TUNIT)

21y CALL CALC(IJeNXVAeXrFeFMAX,FMIN? ISIN)

220 222 1 NUE

221 END FILE [ALT

222 REWND [ALT

%52 g?ék ROWF (350002 NCS?inXVAr ANAMPFPFMAX e FMIN TITLE? IPRINToMIC? ITAB)

22% END




NANCEx jPF$ e REAVINSYM
SUBROUTINE REAUIN (NUSsXsNXVBeNXVAL I IRANS IREAD) IPROB,FiMTy INUGIT)

1
é c *PURPOSE*

K C TOReau WATA IN RUMCARDS OK FRUMAN ALTERNATE UNIT 4ND TOSAVE
4 C DATA Ow AN ALTLRNA{ FOR POSSIBLE. REREAy OF DATa PREVIOUSLY RECORDED
° C * ARGUMLNT uESCRIP710u

I C WCS = NOe INDIVILUALS. EACH INDLVIDUAL 4ScaPABLE

7 C 0 F REPRESE[TING UP TU SO QpSERVATIUNS.

o C A= MATRIXO F  mULTIVARIATE OBSLRVATIONS(SINGLE oIMENSIONED)
9 c NaVo = NO. UF VAR,ABLES BEFOURE TRANSFORMATIONS

1y ¢ NAVA = N O . OF VAR ABLES AFTL.R TRAWSFORMAT LONS

1 C ITkAn = 1 TRANSFORMATIONS ARt DESIkED

is c 3 TRANSFORmMATIONS AREN O T wESIRED

15 C IRcAu = 1 REREAD OF DATA PREVIOUSLYR E A D AnWD RECORUEDL

14 c ¢ WEAD NEW DATA

1y C IPROS « TITLE PROBLEMNO. OF DATA SET

1o C FM1 = DATA READIw FORMAT INSTRUC 10N S

17 C INUGIT = N O . OF ALT-RNATE REAUIN FOR NEW D A T A SET

1o C U {F SYSTEw STANLARD DESIRcCD

1y ¢ *SUpRUUTINES CALLED®

2y c INTRAN

24 ¢

e C

25 DIMENSION X(50) eFMT(18)

24 commuin R(10)»I1UrJOU,IALTs (RR

25 IF(IKEAUSEQe3) GO T O %00

20 READ (IALT) (X{J)» Jdzie NXyB)

27 IFCITRANOEGWel) CA L L JNTRAN(IPROBrXeNXVEB?NXVAINCS)

20 RETURN

29 500 INX=ilu

3y IF (LNUNLT oNEs 0) InXSINULIT

31 R E A D CLNAPFMTI(X(J) -L'NXVB)

e WR1Te (IALT)  (X(J)y J =

35 IFCITRANSEQe1l) CALL LNTRAN(IPROB'X'NAVU'NXVA'NCS)

3y RETURN

35 END

NAWCE* § PF» o INTRANSYM

It SUBROUT INE INTRANG [P, DB X o yXVB e NXVA»iCS)
4 C *PURPOSE *

3 c AN OFEN SUbROUTIWE FOR USEKSUPPLIED FORTRAN TRANSFURMATIONS.
4 C *ARGUMLNT OESCRIPTION*

Ry < IPrOu = TITLE PRUOBLEMNO.OF DATA SET
b C A =-MATRLXO F mUL71VARIATEOBSLRVATION>(SINGLtDlMLNSLONED)
7 C NAVp = w0« OF VAR,ABLES BEFORE TRANSFORMATIONS
8 c NAVA ® WOe O F VAR, ABLES AFTER TRASFORMATLONS
9 c WCS = N 0 . OF CAS.S

1y o *SUdnouTLNLS CALLED=

11 c NONE

12 ¢

13 t

14 DIMENSION X(50)

1y Go To (lusd0r20020)r IPROB

I'b 10 X{2) = x(3) %(0«9319%22}

17 X{3) = X(4) % (0.697y*%2)

18 X(4) = a(5) * (1,8240%%2)

1y X(5) = X{(6) x ( (.,2051%%2)

20 G o Tyiogo

21 2 0 Xt2)= X(1)

22 X(1)=X(5)%(1.8240%%2)

23 X(5)zX(6)*(0.,2051%%2)

24 X(3)=X{3)%(0,93519%%2)

25 X{4)=X(4)%(0.,6979%%2)

26 1000 RETURN

27 END
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1 SUBRGUTINE CALCIKeNXyXeFeFrnAXtFMINe ISIN)
e Cc *PURPOSE *
3 C CALCULATES PLOTT NG PO/NTS FOR ANCREWS' PLOTTING MgTHOD.
4 C FARGUMCNT OESCRIPTLO* )
3 C tow INFEGER SEQUENCE N O . O F INVIVIDUAL CASE ENTERED,CASE N O S .
0 C RANGL FROM 1 TOJOTALNO«UFCASES I N DATASET,
7 Cc NK = NOo OF VAR.AJGLES AFTER TRAWSFORMAT 1ONS
0 c A ® MATRIX OF mULTIVARIATE OBScRVATIONS F O R EACHC A S E
9 c i = VALULS FOR PLOTT,NG PO INTS FUR EACH INDIVIUUAL. THERE ARE 9 9
1y c PLOTTING PulWTS FOR EACH IwUIVIDUAL. HENCE, F IS A MATRIX OF
1) (d NCS A 99 .
e C FMAX = MAXIMUMVA LUE INF
15 C Fmliv = MINIMUM VALUE N F
iq c *SUBHOUT4NeS CALLED*
1y C NONE
1o DIMENSION X(50) ¢+F (25,199)
1y COMMON Z8LKDAT/ FsTaRk(51+99)¢ T{g99)
1o COMMON R{10) # I4UrTOUSIALT e jRR
1y NTS9y
2y IF(KeEwed)FMIN=1000.
24 IF(KeEwed) FMAX==100y+00
2c 00 Su w=aenNT
25 F(Ked)= 0.0
24 D0 40 L=arnX
1 LL=L
20 IF(IEIN!@E.I) LL=L+1
27 40 F(Keg) = FiKed) o X{L) * FLTAR(LLsJ)
20 1F(F(K'J)0650FMAX) FMAX=F(K'J)
29 IFAF (Ko J) LT oFMIN) FiINSF (ne )
J S50 CONTINuE
3l RETURN
3¢ END
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OO OO0 OO O

c8

30

35
40

SO
60

78

85

90

100
500

SUBRUUTINE CALCCRPNXy X FoFmAX?FMIN? ISIN)
*PURPOSE*
CALCULATES PLOTTING FOSNTS FOR AWDREWS?Y PLOTTING METHOD.
*ARGUMLNT VESCKIPTLO;*
f = INTEGER SEWUENCE No. OF INuIVIUUAL CASE ENTERED. CASE NOS.
HRAWGE FROMLTO TOTAL NO. OF CASES IN DATA $&T.
NA = NO. OF VARJABLES AFTER TRAWNSFORMATLONS
A wMATRIX OF wULTIVLRIATE OBScRVATIONS FOR EACH CASE
F = VALUES FOR PLOTTING POINTS FOR EACH INDIVIDUAL. T
PLOTTING PUINTS #OR cACHIWUIVIDUAL. HENCEeF IS A
NCs X 99 .
FuAA = MAXIMUM VALUE IN F
FuIn ® MINIMUM VALUE INF
*SUBKROUTINES CALLED*
NONE
DIMERSION X(20)r F(250099)
COMMUN  /78LKUAT /FSTaR(51999)e T(99)
CoMMUN KU10)»1IUrIOU,IALT Y (RR
NT=99
[ F (KoEwel) FMINZ 1000,
| F (K.E\ioi)FMAx: - 1000 .
T(1)==041415920
TINT)==T(1)
A=NT
AINCZ2.*T(NT)/(A=1,)
IF(IsIne6E.1) GO TO ol
DO 50 u=1#NT
F(K'J)=Uc
IF (JoEde4eORsuEusnNT) GO Ty 28
T(JI=T(U=1)+AINC
DO 4y L=ieonX
A=L
IF(L.Ncedi) GO 1030
Fiked) = XWL) /7 SGHT(2.1
RK=1.
QO T 40
IFCMOD(L?2) o:Ge1) GO To 35
Fikeg) = FIKoJI+ X002 * SINC(A=RK) %1 (J))
60 Ty 40
RK=Rnti,
F(Krd) = FUKod) + X(L) % CuS{(A=RK) %7 (J))
CONT INUE
IF(F(KerJ) o 6T FMAX) FinAXSF (Ko d)
IF(F (Ko J) «T«FMIN) FuINSF (k2 J)
CONTINUE
GO Tu 500
DO 100 J =1eNT
FiKed)d= 0.0
IF(\J.E\UoanRo\JOEQoNT) GO Tp78

H ARE 9

EME 9
MATRIX OF

T(N=T(J=1) +AINC
RK=0,0

DO 90 L = 1enNX
A=L

IF(MOD(L?2) +EQ.0) 60 TO g5
FIKrJISF(KeJ) +X (L) *S, N( (A=RK) *T (J))
G 0 Tuvl

RKZRK*+1 ¢y

FIKeJ)ZF (Ko J) +X (L) *CuS (A=K ) *T (J))
CONTINUE

IF(F (Kod) ¢6T FMAX)FMAXSF (K, J)
IF(F(Ked) o LT oFMIN)FMiNSF (Ko J)
CONTINUE

RETUHN

END
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OO0 OO OO0 COOOOOOO0N

[

SUBRUVUTINE RUWF(SsNCorNXVA,ANAMF o FMAX e FMIN TITLE» IPRINT »41Cy ITAB)
*PURPOSE*
IOENTIFILS ROWS F F Tu BE PLOTTCD.
#ARGUMeNT ULESCRIPTION®
I - CQUIVALENT TO MALN ReTURN >TATEMEN]
i &> =NO. OF CAScS

NKV = NO« OF VAR;ABLES AFTER TRANSFORMATjONS
AnAM = CASE NAMES
F = VALUES FOR PLOTT ;NG POINTS FOR EACiH INDIVIDUAL & 99 POINTS/CASE
FiAa = MAXIMUM VA_UE FOi F
Filn ® MINIMUM  VALUE Fog F
TifLe « TITLe UF PROWLEM STUWLY

i PRINT Q,LY CESIRED
¢MICROFILMONLYDE SIRED
o BOTH PRINT ANy MICROFILm UESIREU
Ml Cw 1 MICROFILM DESIGNAIED FOm THIS O« ANOTHER DATA ScT WITHIN RuN
u MICROFI M IS LEVEx DESIntw
*INPUT CARU QRUER=*

IPK NG

PLOT CARD *% REPERTeD A s UFTEN
LAsEw CARD (OPTIuNAL) ¥*A S DUSIRED
Ti  TLE UR EwD CAR, » TITLEIF nNEWDATA SET

END IF NO MORE DA} A SETS
*SUBROUTANES CALLEU*

LInF

PLTNG
pPLUTL
PRIPLT
SETUP
PLOT

INTEGER TLTCK e TLTCrEND 2 COM AL » COMMA » AivAMI g ANAM ¢ PLOTX
DIMENSLOw ANAM(ZbOvS)-ANAM.(25-5)9F(430'99)vo(25099)'TITLE(LZ)'I M
1AGE (2501c2) 2 LA(80)r  OLDTLE (12) ¢ IROWE (25)
COMMON R(10),11UrI0U,IALT;RR
DATA TLTCreNUrCOMMAY (BLANK/UHT LT o 4HEND 24Hy  1yH /PLOTX, LABEL
1/74HPLOT r4HLAGE/
0o 5 I=lr)e
OLDTLE(LI)=TITLECT)
5 CONT tNuE
READ PLOT CARD +CHECK 1G SEE | F WEW PRUB OR ENy

1900 READ(I4Ur1104) IA
110

C

C

1 FORMAT(8uAL)

WRITe (iRKe1101) 1A
BACKSPACE 1RK

11 READ(IKKe10) TLTCK

IF(TLTCK+EQe TLTCIRETURN 1

10 FORMAT(Ay)

IF(TLTCK oL@« END) Gy TO 23

| F (TLICK «EQ«PLOTX)G O T2 8

I F  (TLTCK ¢E@e LABEL) G O Ty 1000
WRITE (10U 24) LA

2 4 FORMAT (50HOTHE FOLLUWING CARDH A S BrEN INCORRECTLY SUBMITTED /

11H0' BuAl)

(TLICK «Ng o EnD) w0 T0 1000
5 IF(Ier.eT.O)CALLLIuF
WRITE (10U 20)

20 FORMAT {(<OHLTHAT'S A_L FOLKS

THE FOLLOWING SUBROUTINE | S UNIVAC DLPENDENT

Ir (MIC ® NE. 0 ¢ANU» TLTCK «EQ« END) CALL PLTND
| F _(TLTCK «Ewe END) STOP

c FIND oUT FORMAT QF PLOT CARU AND REREAD
¢8 KBEG = 0

BACKSPACE JRK
READ(IKRe 3U) COMMAC
BACKSPACE IRR

30 FORMATI9X»Al)
50 FORMAT(5X,2513)
40 FORMAT(BXsI3e1XeI3)

IF (COMMAC+EQ+COMMA) READ(IRRr40) KBEG?KEND

| F (COMMAC oNE. COMMA) READTIRR?50) (IROWF(K)» K = 1,25)
TAKE CAREOF FIRST CAS;

IF(KBEGeEReD)GOT O

IF(KBEG+LEW+NCS, AND.KEND-LE NCS)60 TO 65



12¢
125
124
125
120
127
126
129
13y
131
132
135
134
135
130
137
13s
13y
14y
141
14z
143
144
145
146

59
60

65

70

80
100

11060
1102

25u5
l1ce

6U0

700

I F ((KEND =KBEG) 4LE, 25) 60T O 65
WRITE(i0us00)
FORMAT(27H ILLEGAL PLOT CAxD SKIPPED )
Go Tg a0uvo0
NPS= (KENU=KBLG) +1
Do 1yl I=KBEwrKEND
ICNT-(I-ABEG)*l
DO Ty R=irh
ANAMK C LCNT 1K) SANAMC T, K)
DO 8u 24099
Fw(ICNTsL)=F(IsL)
CONT INUE
READ({I UrP1101) | A
WRITL (iRkedlul) 1A
BACKSPACE IRR
READ(InRs1300) TLTCK
BACKSPACE LRR
IFCTLTCKeNLsLABEL) Gy T O 1102
READ{(IrK21100) LABL¢JITLE
FORMAT (A4r1X0s 12A4)
Go Tu 118
DO 250y iJ=lrlg
TITLe (IW) = OLDTLE( J)
CONT ANUE
| F (iPRINT ocGe 2) Gy TO 6,0
CALL PLOTI(IMAGEr +3,14159, «3,14159, FMAXsFmIN)
CALL PNIPLT(NPS'ANAMW'FWOT;TLE)
I F (A PRINT oEGs 1Y Gu T0 7
THE FOLLUWING SUBROYGINE I> MltROFILh UEPENDENT
CALL SETUP(FwAX? FMIne TITLE)
THE FOLLUWLING SUBROUTINE |t. ™MICROFILM DEPENDENT
CALL PLOT(NPS!NXVeANAMWNPFW)
I F (TLTCK «Ewe LABEL) 30 Ty 1030
GO 10 12

TAKE CARe uF SECUND CASE

110

150

170
180
210
500
Ul
400

1151

1103

2560

NPSZ0

DO 3y0K = 1¢ 25

IF CiRUWF(K) «6Te 1) GO TO 150
NPSSNPot (K-l )

GO Ty 400

Il = IROWF(K)

IF(Il-uT 250) 60 TO 10
Q0 170 J=1¢5

ANAMy (n 2 JY SANAMET T2 U)
DO 10 L=1s 99
Fw(KeL)SF(LIoL)

GO D oa0u

CONTINUE

WRITe Ci0ue500) 1 |
FORMAT(2bl-i CASE NUMBLR t Ige <OH IS Too LARGE
NPSSNPo=1

CONTINVE

NPS = &5

CONTINUE

READ(IaUr1101) |A

WRITE CiRre11lul) | A

BACKSPACE 1Rk

READ(IRKe1100) TLTCK

BACKSPACE LRR

IF(TLTCKNESLABEL) 6v TO 1151
READ(IxRe1100) LABLYVITLE
IF(NPSeLE O eANUeTLTCR o NESL4BEL) GO Tu 11
IF (iP5 «LEe O «ANDe TLTCK ¢EG@e LABEL) GO TO 59
IF (PS5 «6Ts 0) Go Ty 1103

WRITE (IOUe60)

GO Tp 11

IF(TLTCKeEQeLABEL) G TO 1128

Do 2560 IJ=1r12

TITLE (IJ) = OLDTLE (IJ}

CONTINUE

GO D 1128

END



iCE* [PF3.SETUPSYM
SUBROUTINE SgTUP(FMAAFMIN, TITLE)

-

Z C *PURPOSE*

3 C TO GENERATE A MICROFILM GRID FOR EACH PLGT ON MICROFILM.
4 C *ARGUMENT DESCRIPTIOn*

5 (" FMAX = MAXIMUM VALUE FORF

6 c FuIn « M NI MUM VALUE FOR F

7 C Titbe = TITLE OF PROBLEM STUDY

8 c *SUBROUTANES CALLED*

9 c 6R1D

10 ¢ PRINTV

11 c RITECY

12 c *NOTE*

13 c THIS SUBROUTINE 1S MICROFILM DEPLNDENT

14 C

15 ¢

1o DIMENSION TITLE (8)

17 NT = 99

18 DIF = { FMAX = FMIN) / 10,

19 Y8 = FMIN = DIF

20 YTSFMAX+DIF

23 AABS=3.1415926

22 AAT=501415926

23 CALL GRIUCAAB?AAT»70,30°YB,YT+»140+40)

24 CALL SCALE(NTrAABrAALTAAT» (200?130 Yo rFMINIFMAXE 7920 3)
25 CALL PRINTV(5015H=3+14r41s1.1)
20 CALL PRINTV(4+4HI14,978¢121)
27 CALL RITE2V(76+1004¢1023+9(302¢4801¢TiTLENLAST)
26 RETURN
2Y END

10




NANCE*{PF3«PLOTSYM

e NoO & G

| e
[ S50\l )

e
au £

OO OO OOHOHOOO O OO0

SUBROUTINE PLO1 (NPS/» NX?ANAMWIFW)
*PURPOSE*
TO PRINT NAML LABELSe PLOT CURVES? AND LABEL THE CURVES ON MICHOFILM.
*ARGUMENT DESCRIPT10n*
NPS = NO. QOF CASES
NX = NO. OF VARIABLES AFTER TRANSFORMAT1ONS
ANAMW = NAMES OF INDIVIDUAL CASES uESIRED
Fw = VALUES FOR PLOTTING POl NTS FOR EACH INDIVIDUAL. 99 POINTS/CASE
*SUBROUTINES CALLED*
PRINTY
LINEV
*NOTE*
THLS SUBROUTINE | S MICRKOFILM DEPLNOENT

INTEGER CHwWeANAMW» DyMe B

DIMENSION DUM(3)s CHw(25)¢ ANAMN(25:0)+FW(25+99)

COMMON /BLKUAT /FSTaR(51r99)r T(99)

COVMON R€10),11Ur 10U, IALTsIRR

DATA CHN/ Ao 18 1 °Cr DY tE s TF 0 tGrp Y HY e D0yt tp tKu, YLty 1 MY,
LN s 0 e 'PY Qe e RYpeSHI Ta tUte Y, ttstyr Y/

WRITE BOTTOUM LABELS

65

70

8¢

NT=99
LL=
KNT=0
IFINPS.LE.0) RETURN
| F(NPS. LT.4) nNN=NPS
IF(NPS. G .4) nnN=4
1Y=94
| X=63
DO a0 I=1,NN
KNTERNT+1
B=CHw (KNT)
CALL PRINTV (1¢BrIXriY)
IX1=1X+1c
CALL PRINTV (=leiH=r X1r}1Y)
DO 70 u=1+3
DUM(J) SANAMW (KNT 1)
IX1=1X1+i2
CALL PRINTV(18+DUMIIALS1IY)
IX=Ix+255
IFINPS.LE, (LL*4)) GO TO 10g
LL=LL*]
IFCNPSeLT o (LL*4)) NNzNPS=( (LL=1)*4)
IF (INPS.GE. (LL*4)) NNzt
Iv=Iy=14
GO To &5

PLOT CURVES

100 DO 130 K=1¢NPS

J132+K

12233%K

13560tk

Do 130 I=1+NT

I1X2=R(3)*T(1) +R(5)

IY2=R(4) *Fuw(Kr 1) +R(6)
IF(X.EGodsOR.I+EQeI1,0ReIsgQeI2¢0RIEQeI3e0Re]eERem9) GO TO 120
IF(I.EQOZ'OR.I-EQO(I1-1)-oRox'EQ'(12-1)OORuIcEQI(IS-I)OOROIOEQQQB)
160 To 107

GO To 110
107 CALL PRINTV(1rCHW(K) yIX2rIV2)

60 To 120
110 CALL LINeEVAIX1,oIY1rIX2,1Y2)
120 1x1 = 1x2

Ivl=1Ye

130 CONTINUE
163 RETURN

END

11




cEx)1PF5.PRIPLTSYM

i SUBROUTINE PRIPLT(NPS»ANAMy e FWTITLE)
2 c *PURPOSE*
5 c LOCATES PLOTTED FOINTS IN A MATRiX (IMAGEL) DIMENSIONED To
4 C SIMULATE A PRINTED PAGE.
9 c *ARGUMENT DESCRIPTION*
b c NPS = NO. OF CASES
7 o ANAMW = NAMES OF INDIVIDUAL CASES UESIRED
6 c Fw = ROWS OF F TO BE PLOTTED. 99 POINTS/CASE
9 C TITLE @ TITLE OF ILLUSTRATION
10 c *SUBROUT LNES CALLED*
i1 c PLuTe
12 ¢ PLOT3
13 c
14 c
1y INTEGER ANAMy 1 CHW
1o DIMENSION CHw(25) rANAMW(25,5) 1FW(25+99) ¢ TITLE(12)
17 COMMON /BLKDAT /FSTiR(51¢99)» T(99)
ig coMMoN R{10)»1IU? 10U, IALT [RR
19 DATA CHW/ Ay 'B e vCr D rEr ) tF e 9Gey tHY » 0,0 Jt1Ke 0Lty 1My,
20 LONTP 10 P Qe RIS tTe 0 Ur ey, 00 tXt,0YY/
2i C PLOT FW INTO IMAGE
2z DO1y0 | = 1+ NPS
23 DO 1p0 J =1, 99
24 CALL PLOT2(T(J)r F{ied)y CHW (L))
25 100 CONTINUE
26 c PRINT OUT GRAPH
27 WRITL (Ious1y) TITLE
28 10 FORMAT(LHL 42 CIH*) o1 A4r40 (1H*))
29 CALL PLOT3
30 c PRINT OUT LABELS FOR GRAPH
31 WRITE(IOUs15)
32 WRITE(10Ur20) (CHW(I) ¢ (ANAMW(IoJ) 9 J=205)0 | = 1eNPS)
33 15 FORMAT(1Hie * ABELS HAVE BEEN MODIFIED FOR R:LADABILITYY)
34 20 FORMAT(4(7XsA2¢3H = ,5A4))
35 RETURN
36 END

12



NANCE# | PF$ ¢« SCHEMESYM

N
w
OO0 O0OMNOCOOOOOO0OOOOO

37 10

42 12

56 1

SUBRQUT INE SCHEME
ENTRY PLUTLCIMAGE e XM X v XMYjie YMAX? YMIN)

ENTRY PLOTZ(X»Y?IT)

ENTRY PLUT3

*PURPOSE* .

TO PERFORM A *COxE PLOT*BY LOCATING PLOTTED POINTS IN A MATRIX
(IMAGE) DIMENSIONED 10 SIMULATE A PRINTED PAGE.
SARGUMEINT OESCRIPTION*

IMAGE ® INTEGER MAJRIX FURPLOTTING
XMAX = MAXIMUM VALUES FOR X COORDINATE
XwIN = MINIMUM VALUES FpR X COORD.NATE
YMAX = MAXIMUM VALUES FyR Y COORDINATE
YiuIN = MINIMUM  VALUES FOR Y COORDINATE
K* XVALUE FORA POINT
Y =Y VALUE FOR SAME POINT
I{ = INTEGER LAGEL FOx POINT
*SUBROUTINES CALLED*
SHUX

ENTRY PLOTL(IMAGE s XMAX e XMIive YMAX? YMIiv)
INTEGER UASHsBLANK¢EYE
DIMENSiOi IMAGE(55¢1.2)
COMMON /PLKUAT /FSTAR(51,99)» T(99)
COMMON RC10)»I1UrIOU, IALY Y ;RR
DATA DASHeBLANK?EYE/ L H=r4H 0 1H1/
DATA M/1HS$/
IMPT=0
NCOLS=121
Do 19 I = 1r 55
D0 10 J = 1r NCOLS
| MAGE (1 ) = BLANK
IF (] oNEol ® (iR | .NEe55)GOTo05
IMAGE (I+J) = DASH
(J oNEe 1l oOReJ «NEeNCOLSIGO Tu 10

IMAGE (1rJ) T EYE

CONTINUE
IsWw=A

NBaD= 0

D012 i = 1¢ NCOLSs ;0

DOlg J = 1955

1MaGeE(Jel) = EYE

IF(XMAXeLE«XMIN) CALL ER1L (1¢XMAXe»XMiNs ISW)
IFCYMAXeLE«YMIN) C A L L ER1(2¢YMAX» YMIN/ ISW)

RETURN

ENTRY PLUTZ(X2Y?IT)

NCOLS=121

IF(ISWeEW,2) RETURN

IPX = 1¢49+ FLOAT(NLOLS=1) * (X=XMIN) 7/ (xmax - XM NJ
IPY=1+49 +54, % (Y=YyIN}/ (YMAX=YMIN)

Iswi =1
ISF CiPX oLTe 1 +ORe ;PX +GTe NCOLSJ CALL ERZ(IvIPX'ISWI NBAD)
IF(IPYeLTe L14OReIPYs3T+55) CALL ER2(2¢IPYrISW1°NBAD
IF(ISWleE@e2) RETURN
IF(IMAGE (IPY s IPX) ®  EW* BLANK «QR«

IMAGECIPY»IPX) ® Eu* EYE.OR.

13



2 IMAGL {IPY?1PX) op@eDASHIGOT 0 vY
IMAGL ( LPY y IPX) =
GO T oo
59 IMAGL(1PY»iPA) S| T
oy RETURN
ENTR v PLUTS
NCOLS=1ed
DIMENSLON NAME(55%)
DATA Ni/55/
DATA NAML/55%1H /
IF(IgW «c@e 2) RETUR
IF(NivewEs 54) 6O TO 4,0
NMSN+ L
DO 75 [=NMeSH
75 NAME(I) = BLANK
80 CONTINVE
DO 99 15155
10X=06=1
JT=le ((1/9)%9)
IF(JTec@e1)wOT o 90
G 0 Tyuvs
90 P=IDx=i
Z=P* (YMAX=YMIN)} /54« +yMIN
WRITe (IulUe 87) NAME(I)eze {IMAGE (IDX¢K)2K=19»nCOLS)
07 FURMATCLH 2AL121PEO9ecr121A;)
& To 9%
95 WRITc (4QUrb8) NAME(I; ¢ (IMAGE (iDXeK) #K=1e NCULS)
86 FORMAT(1H rAL209Xe12,A1)
96  CONTINUE
9 9 CONTINUE
DIMENSLUN PUT(LY)
K=0
Do 1o0 1 = 1, wnCOLSe 10
P=]=1
2 = P * (XMAK = XMIN) / FLOAT(NCOLS=a) + XMIw
K=K+,
PUT(K) =z
LU0 CONTINUE
ICI = WNCULS/10
WRITE(L0Ur20g) (PUT( ) eI=1,10I)
102 FORMAT LM v6X91201PEL0.3))
1F (NsADeoTe §) WRITE(6r103) NBAD
1U3 FORMAT (1H » 18+ 50H PUINTS ,ERE QUTSILE PLOTTINGA R E A ANDNOTP L O T T
1ED)
RETURN
EnD

14



NAHCE* {PF 3« SHUXSTM

SUBROU T IINE SHUX

It
4 C ENTRY cRa(frarYrISw)

3 c ENTRY ©Re(1rIP¢IS/NC)

4 C *PURPOSE *

5 c A UTaLiTY ROUTIN, TO Hu.NDLe OVERPLUTS FROM SHEME.

v c *ARGUMCNT DESCRIPTIO*

7 C THt. ARGUMENWT LIST FOR THE TWO ENIRY POINTS ER1 AND ER2

o c ARE INTEGRATED INTO jHE LOGIC OF SCHLME . '

9 ENTRY ER1(1eXoY?ISHW)
10 IF(I.Eued) WRITE(Er8) XrY
13 8 FORMAT{1H 120H XMAX IS Le  AMINeXMAXZ+E14.7» 9H XMIN  =rELH.T)
e Y FORMAT(ir ¢29H YMAX .S LE  YMIW r YMAX | S Zspl4e7+108 YMIN | S =¢
15 1E14e7)
1y Isw=g
1s RETURN

lo ENTRY cRce(leiPesISsNC)
17 1532

I'b NCSN(t4

iy RETURN
2u END

NANCE#* |PF2.GR1USTM

SUBRQUTINE GRIOURL s XixrMLIMi» YBe YT o MBI MT)

i
< c *PURPOSE *
3 c TO PROUUCE A FRAMEWORK AND GRID AREA TAILOREU FOR EACH DATA SET.
“ ¢ $ARGUMNT DESCRIPTIOW®
5 C X L = FLOATING eOINT EFTMOST VALUE OF A
o c X = FLOATiNG FOINT KIGHTMOST vaLUE OF x
7 C ML = MARGIN SPWCE LEF T O F SCALD AREA
o c M & MARGIN SP,.CE RIGHT OF SCALED AREa
9 ¢ Yo » FLOATING +GINTGOTTUMVALUE OF Y

1¢ c YT = FLOATING pOINTT O P VvALUE VF Y

1i c Mg = MARGIN SPACE BELOW SCALED AREA

1z c M = MARGIN SPACE AByUVE SCALED AREA

15 c *SUBROUTINES CALLED#*

1y C YSCALV

15 c XSCALY

1o c SCLSAV

17 c FRAMLY

16 c LINEV

19 c

2v c TH1S SUBROUTINE S MICKOFILM DEPnNUENT

21 COMMUN R(10)I1UrIOU,IALT RR

2¢ CALL YSCALVAYBsYTIMB,MT)

2> CALL XSCALVA{Xi.o XKMLy MR)

24 CALL SCLSAVIR)

25 Ii = R(9)

20 12 = R(7)

27 I3 = R(1y)

s I4 = R(8)

29 CALL FRAMEV(3)

30 CALL LINEV(I1r130120,3)

31 CALL LaNeV(I2013¢12¢,4)

¥ CALL LINEVIIZ2rLUeI10;4)

33 CALL LINEV(IZoIleIls;3)

3y RETURN

3% END

15




WCE*PF$«SCALLSTM

OO0 000000 OCOO00 OO0 COO0

i0

12

15

20

22

25

SUBROVTINE SCALE(NX#AXL? XF ) XLeNCHARX »INTX ' NDMaXXtNY e Yt e YF o YL # {CHARY
LeiNTY s NUMAXY)
*PURPO L * i .
TO PROUUCE SCALIWG FACIORS BY WHiCHTHE PLOTMAY BELABLEDAND
INCREMLINTEW ACCORDING TO ELCH SPECIF.ED UATASET
#ARGUMENT UVESCRIPTIONW*
NA ® N O . O F INCREMENTAL VALUES UN X AXIS
XXL = FLOATING PUINTVLLUEOF X FORLEFT MoST LIMITS OF GRID
AF ® FLOATING PUINTVLLUE OF X FORLEFT MOST LAGEL OF GKID
X L «FLOATING PUINT V,LUE OF X FOR RI GHT MOST LaBEL OF GRID
NCHARA = O, OF CHARACTERS DISPLAYEL [N EACH LABEL ON X AXIS
NTA = O, OF OVERSTRIKES | N PRINTING THE LABELS OF X
NDMAXA = MAXIMUM NO. OF PLACES To LeFT OF pCIMAL I N X- AXI'S LABELS
NY =nNQy OF INCAREMENTALVALUES YN Y AXIS
Yo = FLOAING PONT VALUE oF BOTIOM L IMITS OF Y
YF = FLOATING PuINT VLLUE OF Y rOR BOTTUM LABEL OF GRID
YL @FLOATING PUINT VALUE OF Y #ORToP LABEL OF CHI D
WCHARY = N0, OF CHARACTER> DISPLAYEL IN EACH LABEL UN Y aXIs
NTY = NO  GF OVERSTRIKES | N PRINVING THE LABELS OF Y
NDMAXY = MARXIMUM NO. OF P_ACES TO LpFT OF DeCIMAL | N Y-AXIS LABELS

THIS SUBROUTINE ;S MLICKOFILM DEPLINUDENT
COMMYN R{1w)
A=NX
B=NY
G=NCHARX
=NCHARY
AINC=(AL=XF)}/(A=1,)
C=XF
=YB ]
IYZR(4)%U+R () =18,
IXSR(3)*C+R(5)=(6,%G/2,.)
CALL LABLV(Co1X?IYsNCHARX e, TX?NDMAXX)
Ivl=iY+lo
lya=jY+es
IX1ZR () *C+R(5)
CALL LiNeV(IX1sIY10IAlrIY2)
IF(XFecQeXi) GU TO 15
Cz=C+alnC
IF(CQLL.XL) UO TO 10
AINC=(YL=YF)/(=1,)
C=XXL
D=YF
IXSR(3)#CHR(5) = (6o ¥H+120)
IYSR(4) *xu+R (g)
IF(NCHARYEQ.0) GO Ty 22
CALL #ABLV(D:IXIIY'NgHARYvNTY'NDMAXY)
Ivl=j]
IX1=k(3) #C+R(5)
IX2=1IXi+o
IF(YFecQeYl) QO TO 23
CALL LINEV(IALeIY1eIn2e1Y]Y)
D=D+AINC
IF(D.LESYL) 60 TO 20
RETURN
END
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NAWCE® | PF9,0ISSTM

A SUBRQUTINE 01S
¢ C *PURPOSE*
) C “T 0 EwWpsLE THE CONTROL kL RKTQ RLTURN THe DEVELOPED oUTPUT TO
4 C THe RIGHT PROGRAMMER AND Ty SET UP THE CAMERA.
5 C *CONTROL C AR D S *
0 C CARD 1 CuLe [I- 12 SER'S NAME
7 C CRDCARD | COLe Y= 126 LESTINarhOeECODE
6 .
9 c CARD 4 COLs 1 - 48 50LID ASTERISKS
19 c CARD 5 CULe |- 54 PROCESSING INFORMATION
11 C CARD 6 CULe | - b6 SOLIU 4STERISKS
1z c *SUBROUTINES ‘CALLED*
13 C IDFRmV
1q c CAMRAV
1y C
1o C THiS SUBROUTINE 1S MIC<OFILM DEPLWDENT
17 DIMENS10iv WAME (2) »DE5T(2) 9 iNSTR(28)
1o READ(S¢1U) NAME*DEST » PHONE, INSTR
1y 10 FORMAT (2A672A6/A6/8Ac/9A6/ 1 1A6)
29 CALL IOFKMV(NAMEPDES | s PHONE » INSTR)
2i CALL CAMRAV(35)
2z RETURN
29 END
NANCE* | PF 3oL INFSYM
1 SUBROUTINE LINF
e C *PURPOLE* .
3 c T O PROUUCE A TABLEO F LINEARFUNLTIONS FyR THE ANDREWS
4 C PLOTTING METHOD.
) C *SUBROUTINES CALLED*
o c NONE
7 DIMEINSLION V (99)
b COMMON /BLKDAT /FSTaR(51¢99)¢ T(99)
9
iu COMMISTR(10)»11Ur10U, IALTs1RK
i
12 DOIENDLQOU=0JK=1+5
13 ISTART = ISTART+20
14 IEND = IEND+20
1o IF(IENUEQ»100) IEND=99
lo c WRITe HEADING FOR TAuLE
17 WRITe(10U»10)
la 10 FORMAT(1KH1¢37XsB53HTALLE OF LINEAR FUNCTIONS FOR ANDREWS PLOTTING M
iy 1ETHOU//59Xe 1IHVALUES O F  T/12Xe120(1H*))
26 WRITECIOUP20) (T{(1),1=ISTARTsIEND)
24 2 0 FORMAT(lIH?11Xr20F6e;)
22 DO 60 L = 1» S0
2% 00 50 J = ISTARTrIENL
24 50 V(J)= FSTAR(IJ)
25 WRITE(i0UeSS) 1 (V(II):};:ISTARTOI;ND)
2b 5 5 FORMAT(1H #8XrI3120F6e2
27 60 CONTINUE
28 1000 CONTINUE
29 RETURN
30 END
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ANCEs [PF24BDAUVSTM

BLOCk

UATA

COMMQN /DLKDAT/FSTAR(b1'99)0 T(99)

DATA i

/

1=301427"0e¢0771=3¢0131720949r1=2:885r=08211=2.7571=2+4095r=2¢6.29¢
12265650 e500?=2e436)=20372022.308r=co2lltr=2,1800=2:116¢=2052¢
1=1e9u8r=is9231=1.859)=1e7951=1,7311=0+6671=1.6031=1e5397=1+475s
1=008431r=i05867=102829"162160=1¢1547=00090r=1,026¢ =+962¢ =+898/

1 -eB33
1 °0256!
1 o321
-898'
1 14752
1 240920
A 2.549'
DATA
DATA
=000
-.5461
~eQily
“'9570
-0740'
=e254 ¢
0315'
tiﬁg'
0 R
BT
0“911
DATA

el o o S SN W URPEN

‘0769'
=e1927?

«385¢

0962'
14539
dellbr
Ze0950
(FSTAR(
(FSTAR(
=064
=eD901

=e 9380

=705,
=e128)

449,
1. 026,
le603)
24180,
2757

sbli i
=e6ur

0 5l3e
109y
16670
2ecliyr
2eb2y1

LrJ)ruzlirge)
20J)r=1099)
~e128) =+19]5r =,254r =¢315)
“ebUBy =eG5r = TUHOr =~+782)

=e95G) =297 =987 =+995/

/

=577
=000

«ST7
1,154,
14738
2'308'
20885'

=513

L)

ol
102160
;0795'
¢0372’
¢o9“9'

99%,707/

R

=s9T75r *=e9H9, --939' -,914, -18871
—eD90¢ o648 =e5950 =.546¢
=128, -006#0 =000

=191
5750
. 620:

(G

0855
o434
(FSTARI

o434,
o855,
<9499,
820,
0 375,

i
. 870
0 Su
0 Tgt
* 3157

1=140y0r =e99yr
-e858¢ =801
=e4ySr =4340

3ed)ry=1099) /
=992, =98¢
~e761s =eT71kr
~e285, =e2250

«100¢
ob72l
0907'
0949'
0623'
.0960
-olbgds
‘0871!
DATA
.Oqu
091“'
.7’-&“'
'0515'
-.995'
-:“91'
+598
9751
0 VIt
=820
’0655'
DATA
16000
1405'
’0672'
~+949¢

e e Y

[ ol SR IRy Ty Sy SN

'8710

«801»
’0223l
--962'
=572

0516'
DATA
1 -0000'
1 ‘0967'
1 03150
1 <847

S e B s s s e

2231
ollo0
0983'
« 9270
5720
032r
=eDlae
-¢901r

(FSTAR(

1280
+959r
04y
o434
=e999¢
'0575'
.b9b'
0930'
064
'0687’
'.752'

(FSTAK(

29921+
2850
= 761¢
=e901¢

=096 U3

927
vy
'33“39
-0995'
=463¢
0230

(FSTAR(

=¢l9}1¢
=e938¢
491
7820

0 205,
e761,
0wl
901,
518,

« 34
o804

«546
2914
967
.7“0!
.2540

'0967'
=672
o160
.“050
08381

® 99bP 1,000

ter7lt
0 46

-838'
0“05'

=e032¢ =e(Qpr =+160»
=e5721 6250 =672
=e9271 =e9Uyr —e967¢
49J)ruz=legg) /

254,
 udsl]
546,
=e546,
=987,
“e 254,
0 T
887,
=+064,
Te938,
=e696,

3750
*994»
43y
—eblye
~e955¢
=el240
0 855
fh2u,
=019,

=e975r =995

=e59,40

Sedlry=1099)

¢967,

«G27

+160, ® 032,

=838,
=+838
«160,
0967,
e623¢
“el63y
=998,
=345y
718,

=+901
=761
0 28st
09920
eSlue
=e572¢
'09gzr
-.2 ]
(] @éﬁ

/

60J)ru21199) /
=2375) =e5460 =,696¢
=eB55s =e74pr =,598»

«648,
648 ¢

« 78,0
491

18

491
0995'
0315'
= 7400
-09140
=+000¢
«914,
07400
=315

'0491'

.871'
=.096¢
=e949
~e672¢

+405
1. 000~

<405,
-e6721
'o949'
=-.096¢

0871!

«887
«315

=449
006“!
«H98
«938
2975
«0%6»
«191¢

=-e 949,
~e 0230
-0096'
463
0 uilr
o Y98
e801»
e 345
-0225!
=716
=-s982¢

(Y]
975
0191'
—-e5200
=+855¢
v128¢
[CET)
648
o434
e 999,
-e 375

o501
=0 2231
-. 982
-0572'

0 SI81

09921

2851
=e7611
-e901»

+32¢

«927

- 820
—e 434
+959,
2128y

=449,

0128!

0705'
1.282»
1,859
2.“36'
30013'

-.375'
=.820
-.999'
~e8559
~ol4 3l
0128'
1648
.959'
0959,
06“6'
o128

-,0927»
'|572l
=, 052¢
|5180
«901,
c992!
0761'
u265'
=,285¢
=.761¢
=+992r

0696!
c938!
064,
'08370
=782+
02540
<987
0546’
=546
=987
e 254

0718'
'1345'
=e998,
~ol63r

6230

29671

01600
-.838/
-1838'

0160'

0967'

-.91“1
‘025“'

0995'
-, 064,

=385 =e321

01921 02569

0 76t <833
le3b4or 10411
169250 1948
2¢500r 25650
BeQ77r 30142/

=el434r ~e491»
e 6550 =e887
~e999¢ =995
~eB2ur =¢782¢

=e3750 =315

1910 025k
6961 +740s
« 975 ) uhE)
Ve ol
AT
T

=¢G0J)r =+B71»
=518 =elpdy

0320
057&!
«927
19821
«7168¢
2241
=e 345
=~eg0lr

1 (b,
:6431
967
672¢
0 (KB
U IEY
-e838»

=e9950=1000/

« 7820
5870
- Y64
=e 936
~+690!
«37H
« 999
4340
LXY-17-1
~+359
=+128¢

6230
4630
=998
“e 345

17180

0927

¢ 3
=«901r
~e761"

« 2850

0992

=:975¢
=064

0995
02540

+855¢
o 820
=-+191
-e975¢
-+5989¢
49l
0 9959
1315*
e 7400

=914

=+ 0u0/

0 518,
-0 5720
- 982
-02z3

0 801t

0 87l
-+ 0960
=e949
=e6721

45
1000/

=999y
1128

-cl3be




6y 1L =¢598s =e7H(r =+855r =e935¢ =,9871 =¢9991 «,975¢r =e914r =820
7y 1 =,b96r =eS8or =e3759 =+19j =000 #1914 375 «SUBr <696
71 1 «8200  +Y14r <9750 0 i ,987r +938r 48550 @ 7w, +598¢
7 1 obid4r  o2B4r  <004r =s1240 —e315¢ =+491, =.6480 =47821 =837
7Q 1l =e959r =e995r =995y =«955r =,887 ~-s 7821 '-64@' =491 -0315'
T4 1L =el1280 0640 2540  e434r  «5989» «740r 48551  «93br 987y
75 1 a999) 49750 0 it 0 4] +696r <5469 #3750 41910 030/
7o DATA  (FSTARC Teg)eg=1099; /

77 12140301 =¢982r =29271 =eb3nr =e718r =45721 =el05r =42231 ~e032¢
7o 10 [0 e2tmr 0 515 6720 #8019 ¢901r  4967¢ <998r  +992s
19 1 o949 6710 +761y 62350 463¢r 0 20 4096r =e096? -e235¢
8y 1 '|“63' -;()23' =e701, -'871' '.9‘-}9' -0992‘ -09980 -09§7! -0901'
8, 1 =eBlr =e67cr =e518r =e345r =,160r 0321 42230 VG 5720
82 1 = 838 09270 «Gfr 1.000¢ 982y 0927 0 i3 ¢718
85 i Y1) o405 0 w3 0 3 =,160r =+34Dr =e5181 =,672r =801
84 1l =eY9yls =967 =,qug, "099¢0 =949y =e8Tir =eT6lr =06231 =elip3
85 1 =e255+ =4u9pr lOy6r | I J463r 6230 +761r  o8T10r  1949*
8o 1 0962y «998¢ «907M I0TT  L801r e672r +518r 0 3 01500
87 1 =e0021 =e2280 =el0S) =e9720 =eT18r =e8381 =e9271 =,9821=1000/
8o DATA (FSTAR( 8rJ)ru=1v99) /

8y 1 0000' w254 491, «695¢ 0855' «+959, 1999, «9750 817
9u L 7400 o580 0315 0 06rir =el191r —el4IlUr =o648r =.3202 =938
9, 1 =995, =e987r =.914, -07840 =e598r =2 575¢ =4128¢ 0 1r, ¢ 375
9¢ 1 o598 J78ze 0 g, 0 UG «995» 49381 8200 @ iz O
9, 1 «191r =4064r =315, -.buov = T40r =ot871 =4975r =4999» -'959'
94 ~eB55r =e696r =491y =ez2Sur =,000r o254¢ JU491r <690

9s 1 +959r +999¢ <9750 0 1§, (T40r «D46r 4 315r  S(Q64? "1910
90 I =el43lhy —e0lsr =e8200 =¢93n7r =¢995r =e9874¢ =o9llér =e782¢r =e598¢
97 1 =e375r =e128¢  «128s 3700 45989 78291 +914s 9870 O opr
98 1 49380 8200 «648) 0 5 41919 =e064r =435y =<S46r =Ty
9y 1 =eBa37r =e975¢ =e999, =eG5ys =.8551 =+696r =e491r =e254¢ =000/
104 DATA (FSTARC 9rd)ry=1r99; 7/

10} 1 140000 967¢ 8710 0 71, 5181 2850  .032r =42237 =elp3s
10¢ 1 =e6721 =e0307 =e949, =eGU4r =982+ =e90Lls =o761r =e572¢ =e345,
103 1 =.0960 1600 0 45  «0230 L8010 927y .992¢ 49920 0 wE]
104 L0 B e0230 o405 o165 =e096¢ =4345r =e572¢ =¢761¢ =e9ylr
105 1 =e9820 =e998¢ =+949y =eB835r —e672r =2463¢r =e223¢ o032r O x5
100 L o518 o718¢ <8710 9671 1.000s +9679» <871l¢ 7152 +5)180
107 1 o285 U321 =e2231 =eln it =abT21 =e838s =eU49r =¢998r =982
105 1 =e9ule =e761r =572y =345 =.096r <«160r J405r 02237 0 ple
109 1 9270 9920 0 GE #9271 801 623 +405r O 160, =e096¢
110 1l =e345r =eDT727 =e761ly =90, =4982¢ «eY989 *.94Gy ~e538r =672¢
111 1 =olpde =e223¢ 0 3, 0004 518, O 78+ «8T71le 4967+ 1000/
11, DATA (FSTAR(100J) ru=11499) / ]

11, 1 =e0y0r =2dlnr =e598) =e82yr =4959r =999 =.938s =e782¢ =+5461¢
114 1 =e258r 064?375, 0 g 48550 <9751 4995  «914r 740
115 1 e891e 41910 =e128r =e4341 =o6961r =e8871 =,987r =e987¢ =887
110 1 =e696r =el34r Te128s 19 1 491 0 U (914r 995 @ i
117 1 0855, 0 0@ e3751  e(by? =e254¢ =eS546r =.T782¢ =e9387 =299
1lis 1 =e959r =eu25r =e598) =¢3157 "+000? 3150 <598 0 Qijr O or
119 10 B0 G9380 <7820 eShpt 2500 =e(6Us =4375s =ebltr —+855
129 1 =e975r =,995¢ -914, meT4yr =+4910 =24191r 128, <4347 <6960
121 L «8aTr 9870 e 8871 696 o434r 41289 =,191¢ =e49],
ez 1 =e740r =91y ’995' "'973' “,855¢ =epl48y =e3750» =464 O s
125 1 o546r 7820 938, 4999) ,959¢ 0 0, ,L,598, J315¢ 0 [00G
124 DATA (FSTAK(Llod)vu—ltgg, /

125 1=14000s =e949r =801y =e57.r =.285r 032+ +345¢r <0237 «838¢
126 1 096701 4998¢r 0 gt 7610 o518¢ 02231 =¢096¢ =e405¢ =+672¢
127 1 =e871r =e982r =+992 =¢Y(ir =+718r =e463r =o160r L1607 o463
120 1 o718s  4901r  +9920¢ 0 WHI 8710 40720 <405 <0967 "523'
129 1 =.518r =~o761¢ =927+ =¢G0yr =+967r =e838r «,623r =4345¢r =032/,
13y 1 e285¢r  o57cr 0 @i «949r 1,000 0 W45 .501. _epTer &
131 1 =e0352r =B850 =e623r =eB3fr =¢967r =+998¢ =¢927¢ =4761¢ -+518s
13« 1 =0223r <0960 0 15 6720 «8T71r  +982¢ ,992¢ 0 10 J AT
133 1 4632 41607 =e160r =o463r =,T718r =¢901r =.992¢ =,982¢ =e871¢
134 1 =e6720 =eh05r =e0960 2251 45180 7610 49270 +998¢ +967¢
135 1 4B38r 46230 <3455 o320 =42851 =¢572) =+801r =eO491=1:000/
130 DATA (FSTAR(1204J) 1y=1099) /

137 1 000, 0 3m 0 gt «9lye 4999 «938r  LTU0r G434 O (54

19



171

175

184
i8s

194
195

190
199
200
20i

20¢
203
204
205
200

[ T N e

LT I-1]
« 596
-0840'
.959'
=¢999»
0938'
'0762'
«546,
=s2o4%
Lr31:L1)
DATA

1 1.000¢
1 =4949,

1

——

1
1
1
1

-Bulv

DATA

07b20
'09751

-“5“'

--975'

'782'
‘00001
'0782'

1 975,
1 =etbdly =,00Q0

|
1
1

1

1
1

DATA

-1.000
|623'
0223!

0901'
'02£3l

=l
0 (55
“e975¢
«999r
=914
07“0'
=491
0 Wit
11280
o434

(FSTAR(13rJ) e u=lryg) /

=e887y =¢G95s
987, 0 WE
=eG87¢ =854
887, [
~e6961 ~e 3750
o434y 0 it
=e128, 0 jsI,
=el191s =eblpe
0 491e 0 Thot
=a740) =093y

® Y27t +718, 405

= 7610
«518¢
- '
Zig8
4050
=eb721
7L
-.98;1
«992»
‘0901'

“ol463y =+0%0r
® b0 =eg2,40
® 160, ® 51t,t
=463y =761

0 716, 927
=e9uly =e9Gyy

VoWl e967
=e982y =eb3yr

0 87 0 g,
=s6721 =e 34y

(FSTAR(140J) ru=1r4g,

e 9750
- 78¢0
o 7820

‘0973'
434
434

=975

1 =e0ylr =eb34r =e782) =975
'

sl @ 78*
=el43l4, =00y
"oy iE=eTB

[

=.7821 =el3y
O 00, =eH3ur
e782» Y700
49751 =e78,¢

278200434, 0 [H10X

(FSTAR(150J) 0 u=1r99) /

=901

®  434% +7Bpe

=e623y =e2230

=+959
0820'
=598
«315¢
-0000'
~e315¢
0598!
"820'
.959'
-+999)

00321
« 2850
=572
0801'
-0949'
1,000
=949,
0801'
'0572'
22650
0032'

=975,
.43&:
B34
=,975
782
=.000"
'.782!
0975'
=434,
-.434v
+ 975

2230

02251 =223 =ep230 =901

0230

=e9ule=i.000r ™+901,

+0237
23

0 901r Leni0uie

223
0623

g2

!901!

=e025¢ =e223»

=e6230

e Y01t 1.0001

1 =e023r =e9019~1:000r =e901r —¢623¢
1 10300
1 =e6230 =e24r
1 «y2231r =e0231r =e9019=1e00ir =+901¢

i

=

1

o Rl

09011
DATA
lgdg!
= 4
. @IP
0959'
'0375'
-0887'
«S546»
69e 7521

-e648¢

1 48200

JERN
-

PR R R Rl

DATA
=096
=e352¢
.265;
'927'
-0“63'
~.838¢
6231
0718'
-07610

<
<
(=}
-

o YO#

1.000°¢

491
o914
=31y

<9750

+l200
=999

=e938¢

(FSTAR(LTrJ) 0 u=1099) /
So032r =.4630

871
405
=94y
--9§£'
0320
=e9981?
e 160
967
-0545'

0 o 2230
0223, 0 2%

«901, O o¢

'(FSIAR(lGIJ)'uzlgggl /

1855,
=+598,
=e740y =eG75»

«740 315,
¢598r +Ylyr

299y

=e125¢

-,2230
'901'

0223'

«887¢
0375'
=+959
-0191'
9959

=e8&e49 0 =,000¢
20641 =e4d4r =e52,r =,995
~e 254698742540 938mb4n0l9],
® bob* 4959

=e987) =780 =4,375¢
4340 =4 0BU) =eB4pr =887

’ [ J
801,
=672
“2672) =e9Uyr
801, W05
518y ® 6?1V
“e301ly =572
=e 345,
967y 714r
[ ] ksz'

«99.0

20

=223

0927'
0285'

-0982'
-.096'
10000!
=096
=e761r =,982¢

1285!
0927'

- 782¢
«Shor
‘025“'
-.064'
1575'
-e0U4 8¢
1855,
-0975'
+995,
=e9lb,

~+491,
2191
0128'
=oli 34
c696'
-0887’
.987'
-.987'
0887'
=696

672+
«871,
-49821
«992¢
=:901,
«718»
=463
1160'
0160'
-e453»
0718'

-13“5'
1625'
-08381
0967'
-+998,»
«927,
=276l
0518'
-e223
=096
0 45,

~e 7820
¢ Oogé
«782¢

-0975'
434

- 434y
-4 34
n975'
-e782¢
0000!
Y%Ly} «782¢
=e975r =975/
J7820 0 e
“e 000y o434
-.782¢ =,975)
«975) « 782

901,
'0901'
06230 .223'
0223y 06230
«+901r~-1.0001
0 0L 4623
’l223' 02230
=623
1-0000
-eH23¢
-0223'

o546
e 782,
--696'
=e548
820
491
-+914,
=+315»
0975'
+ 128
--999!

l625'
=1000,

+901r
=e223»
-0623'

«064)
0987'
=254
-09580
0 434
o855'
=:598»
-l7“0'
0740'
05980
-0855'

=+998¢
« 160y
09671
'0345'
K3t
0801'
6721
’0672!
+801

-0838'
0623!
0718'

-e761

-e572¢
0
0 405,

-09“9'

=-02230
2992,

=.l287
'0191'
o491
—eThur
« 914
=+995y
9750
=555
0 f4g
"575'

=e90ir
9921
~e982¢
71
-
405
=e (90"
~e2231
0 516*
~“e 7610
«927

~+000
=~e7827¢
0975
—e 434
—el 34
975
=-,7827¢
0y’
« 782
=975
o434

1.000
=023
o223
901
=901
223
023

«e901r=14000"

1623
2230

254
=e 5460
0 762@
=938
0 Y
~+959,
+820
=598
0 315t
-+000/

=+998»
’ wiE
-+838
6230
-e 345
0329
02850
=e572¢
*8uly
=+949,
14009/

XLy
=e975¢
e 76270
=+0y0
-0 7820
*975¢
L X1 Y
-l 34y
*975¢
~-e 7820
0 0860G

0901'
=223
~e6230

--901:
02230
623

=+9019=-1000/

=3y
« 938
0254
'|987'
=s 0641
+999¢
=128
-e975?
3150
o914
=491

-0901'
= 345
« 967
1667
-.996'
0320
0 992,
—e223¢
=-e9UGe
405

-0820'
+648¢
2696

~e7820

-e5461
0 867
3750

=959,

=e191
[

-+000/

=572
=s761"
+ 7180
0623
~+838
ALY
927
0 285
~e982¢
=e0961¢



207
200
209
21y
211
2lz
213
21y
215
210
217
218
21y
22u
221
222
225
224
223
220
227
228
229
23y
23}
232
233
234
235
230
237
236
233
2%y
24,
2l ¢
243
244
245
24o
247
2%0
24y
250
254
25¢
253
254
255
250
257

259
260
261
262
26
264
265
266
267
265
269
270
271
272
273
274
275

1 =e572¢ =4901r

DATA

=+958)
- 7400
.25“'
09750
06“80
=s375¢
'0995'

DATA

1=

1
1
i
1

1
1

1
1
1

el S S NN

10000'
=elpde
0572'
0992'
=e 545

“e9u7
=223
-761'
e 927
e 096

DATA
0

c49ll
0835'
-+999)
‘0867'
-.5%6'
'Obul
4ol
o820
09950
« 914,

DATA

P s e b e

DATA

1
1
i

LIS SN W)

1'000'
0871'
05180
0321

“e463y

-.856'

’c998!

-.901‘

-05720

=¢096¢
04050

=e0Q0
=eQolr
-s1268¢
=+191¢
-.25“1
*1315!
=e375¢
ILXLY
~el49l.,
1 =e546¢

=eDlor
491
¢ dugll
oh34
=eD95
'0987!
= dlor
+090¢

~e998r =e83ur =463
(FSTAR(180J) 1 u=1r99) /

=e9lt; =eG87r =,TH0s
=e064r =590 =,938¢

2855,  e43ur —.128¢
O ) uudl L8200

=.0bly 4910 .BET
=e914y =eS4or =000
“s7B2¢ =+995r =,B87

191y =¢375r =.820¢
¢ 959, Y- 1o 1281

0191'.696'. 1@@%& .938'

-, 7821

=e83br =

=e315, 2540 740
(FSTAR(19eJ)ru=1r99) /

405, 0 16t,* 6720

=e8717 =e9Y98) =eb801r =.345»

«301»
«992¢
o927
0207
«1600
=e 345
'0761'
-.982¢
=e 949,
‘0072'
=e2231

YL
=690
= Ty
-.782'
-0520'
'0655'
=.887¢
=e914e

=e9380r
=e959r

1 =4598) =975
DATA
1=1.000¢

B = SN

'0998'
-+992¢
=s9821¢
=e9671
'o949'
'u927'

-e761¢

=-.718¢
=-s672¢
=023/
=sH72r
=518
4650

sU32r =+518s =e90ir =,992,
901 +518¢ -'03" =e5720¢
=801 406 o870 148630
o o
e OUYr ~ed23r =eU9r 463
=e718r =e982) 70927+ =572
[ “e285r ~e761r =4992¢
[ 0 7z 0 2 =345
.02 vV «GeTr  «6720
(FSTAR(co'd)'u—1'993 /

I ¢ 959, (] t5“6'
ol287 <6961 +9B7r 887
LIY-Y4-X) 254, e 7820 +«999,
7820 =254, 3750 48559

=eYB7r =eH36y —cl2or JH491s
=s 935+ —+959, =e59,¢ ~o000
=081 =e975) =esGl,r =491,
=el9L1 =.740s ~49Qys =+855/
«315r =315, -QbZU! -o999l
«740r  +191, =e434r =,887¢
9757 o6U4Be 0 Ot =eSUEe

(FSTAR(210J)ru=1rg9; /

@  2%5% =e345e =,838¢
718, 0 160" —.4630
«967r  +B23¢ 40329
¢ uiED e927¢ L5180
e 718s 09920 .87
0 ¢ «503r 10000

-e223, 405r ,B71s
=672+ =+(9¢p¢ «518
~e9U9, =¢57,r L032¢
=e982r =090 =,463
=e761l¢r =¢99;5r =.838¢
(FSTAR(220U) e u=1099) /

=e987r =ofiS5r =,315¢
=+995) =eb2yj?r =¢254r
~+999, =+785¢ =+191
=e999) =s7450 =,128
=e¢995) =s69p¢ =064
=«987) =sousr =,0000
“e9751 =e5951 o+ 064
=959, 'lSQOO «1289

.Q]Rl —-eliQ) ¢ .191'

=eQll, =eU34r 254,
=e887r =+375¢ 4315

(FSTAR(23¢J) 0 y=1r99) 7/

=+160, oSlur « 949,
~e096s *572r 49670

=e032¢ 6230 982/

0 03 6720 9920

096y  171ti*  4998¢
160, V1761 1,000/

o228 ) B 998

21

20320

--25“v
-0975'
-e648
+ 5750
Lo
05“60
-e491,
-e999,
-.“34'
t598'
0987'

0967
02230
-'761'
-.927'
-e(096¢
18360
871
~e (320
=+901°
=+301
0160

= (64
043“'
| I
L
«914,
05960
+128¢

=375

-0782'

*c987'

-+¢938

-c998'
-+901»
-05720
=+096¢
'“05'
0801'
«992¢
+927)
6230
«160,
--3“50

|375'
434y
491,
05“6'
0 50
1648
+6961
|7“0'
« 7821
+820¢
8559

0927
19010
1871'
«838
'801!
761,
0 7

518
‘315'

=696+
“0959'
'0191!

« 7620
«91G,
«0b4y

=+855,
=+855¢

<064
+914,

09“90
«718»

’1285'
-1962'
~e6230

0“05'
+998,
0518'

-s518¢
-09987
—e405¢

'-648'
'1191'

5315'
740
2975
0959l
6961
«254

'025“0
=.696¢
'09590

~«761»
«,982+
=949,
6721
-0223'

+ 285
« 718y
0967'
0967'
+718»
285+

«8871
o914
+938,
0959'
«975»
1987'
+995¢
+999,
2999,
0995'
987

04637
405,
345
1285'
«223¢
+160»
«096¢

® o7l

27821
~-e191
=e959¢
=090

«315¢

« 9871

«598¢
o434
=e999
=491

«H46

523
G821
02857
o716
=e94 9
“,160¢
o601
0 001*
s032°
=871
~e 3380~

=e975¢
= 7407
=315
«191
Y-31-1
0
«9871¢
«782¢
0375'
=-el28
=-+598"

o223
‘0672'
-e949r
=eG827
=, 7610
-e 345
-160'
6291
9271
«992¢
«801°

«975¢
0959
0 atlx
«914r
«887r
L
o
« 7827
L I
0 6o6*
LI

-e 2230
=285
=e 3450
-, 405
=e44631
~e518¢
=e572¢

12000/

*995»
«375¢
~o 648
-0975'
=e254
l7H0l
[ I
«1287
~e8200
-e887¢
. 040/

+096¢
927
0 761x
-0223'
=967
=e672¢
0 35
0 o+
«572¢
-elp3
12000/

=+914,
=+995¢
=e820¢
“ob34)
T
*S4br
0 g+
*999,
*855¢
491
~+000/

0“05'
=2 0960
-e572¢
=901
=998
~-+838¢
=430

0320

0 518*

«871
1000/

*598¢
o i
491y
434,
0 5
o 5
2540
0 191¥
o 1
064
¢ 4o

-0801'
-e838¢
-e8701
=+901r
=927
=¢949¢
-1967r



270
277
275
279
280
281
282
283
28s
285
2ab
287
286
289
2%y
29i
292
293
294
295
2%
297
29
293
300
301
30z
303
304
305
300
307
308
309
310
311
3l
313
314
315"
316
317
316
3lg
320
321
322
323
324
325
326
327
326
329
330
331
332
333
334
335
336
337
334
335
340
341
342
343
344

=¢901
'0871'
-.858:
=801
DATA
«00Q0
05980
0959'
09380
05“6'
1 -oob“D
1l =648y
1 =¢975¢
1
1
1

e

e

=e914e
-0“91'
«1260
DATA
1 10000
1 0 80lr
1 0 25P
1 '-3“50
1 '0838'
1 ~-e998¢
1 =761
1 -0223’
1 '“05'
c99&871'

DATA

'O“Ob'
= 3450
=,285¢
~-e2230

«987r
« 6870
4340
-0191'
'0740'
=,995»
=855
=+ 3759
o540
0782'

e716¢
o160
=463
=901
=-.9821
=572
=.096¢
«518¢
0927

=+949,
=572,

o830
871
(i
«927

¢ 285
' J45,
0 405,
4ol

999, @ 74ile
«820, 19,
e315¢ =434

“+315+ =ef87¢

~e820) =987

=¢99G) =.H94¢
o782, =e12p0

=e254, 0 491t
0 31 0 o
«855¢ «975¢
0 )t 0 646,

00320 =eb7;0

=e5721 =982

“e949) =490
~el63r

116ut
e 0329 171at
623, ) Ui}
«967, 18717
«927y 1405e

622967« 09EMi-e 223

=e7610

1 =e000¢ = 7407 =+995) =459

1 -e338
1 -e6482
1 c491'
1 «987
o 10y
1 ‘0855'
l “0732'
'3150
0999'
'375!
DATA
1-1. 000
1 -03“50
1
1

—

0761'
08710
1 '-1600
1 -'962'
i =518

l 0623' Y

1 0 O

1 =-e927»
DATA

i «000

1 =,975,

1 =e782¢
1 7824

1 =e9750¢

1 =+ 000

1 975

1 ‘043“'

1 =+782¢
DATA

1 1000,

1 ‘0901'
1 06230

‘0887'
01280
«975¢
546

=¢5981

=e959r
=064
e 914
«696"
-.43“'

= 0720
4631
9920
2251

=834

=.801¢
02850
1 «998¢

=718

7821
=34

=s00y*
974

- 7820
«782¢
0 434

=975

=+00ur

=e967
=+096,

‘0718'
=e998) =.623¢
=e901r
(FSTAR(28¢J) 0uz=1099; /
=782
=197%
=000,

oSlp e
v 975
«128¢

=e254,
«820,

+820,

~e254r =e887
=995, =e7491
“e 434,

0 375t
0 99y
0 325

2696,
‘914,

=e 064, -0782'
=¢959y =e855¢
(FSTAR(27rd) ru=1199) /

+ 096,
-967'

801
e 830

«5720 =022
=57

2r =+992¢
-e 4630
720
0 027*
=-e(32?
e GUQYr

0 90t

=e2851 ¢515¢
978, 43l
- 9750
e 00
0 97st
“sli 34
-.782'
07821
43y
=975

«782»

‘975'

=782+ =000?

o B2, e O7st

(FSTAR(29+J) ru=1299)

0992'
1982'
1967'
2949,

-064'
=546
=.938
=¢959
=¢5981¢
=,000¢

+598¢

+959,

0938

-5“6'
=064

~.998¢
-.838»
=345
0285!
«801»
10000!
n801'
e 2851
-'3“5'
-.9980

(FSTAR(240J) 0 y=1999) /
1696 @

(FSTAR(25rJ) 0 y=1r99) /

(FSTAR(260J) v y=1999) /

0191'
09870
0“91'
=648
=,938
=,000
938
«6UB»
-.“91'
=¢987¢
~-:1910

+982¢
01600
-.871'
=.761
o 345
1.000¢
o345
=, 761
=871
0160'
09820

-.43“-
=o7821¢
7821
U434,
'1975!
=.000¢
0975!
=434
~s 7820
0782‘
u“3“0

06237 ™e223y =+901+ =+901
1 »4223r =4901r =901y =e223¢

- 2230
1.000°

1623
1623y

1+009"
e 2230

22

06230
16230
=e901°r

672
o623
5721
0 W0G

--6“5'
-0975'
“s914y
-e491l,
0128'
6960
0987'
0387'
434,
--191'
=740

=761
=e223
405,

0871'
«992¢
07180
+160,
-.“63'
=e901y
-e672¢

0855'
07820
-e315
-09990
-0375'
v 740
l887'
=128
-0975!
-05“60
+598,

05180
-0623'
=-eQ49,y
-¢032s

u927l

0672‘
-.465!
«s992y

)3
0801'

=979y
-0975'

ekt 34
=784

434y
«e975¢
=+000
975
o34y

-e2230
14000
-:223'
=e901r

00320
~s 032+
=.096¢
=e160¢

=4995¢
-0855'
~e375¢
0254'
7820
0999'
8200
«315»
'0315'
“0820'
-'999'

=.096¢
.518'
0927'
0967,
0623'
0032!
—aB72¢
-e 949,
=0949,
‘10320

u959'
+ 064
=914,
-4696
043“!
0995!
025“1
=820/
=.820
254,
0995!

~e2859
-.9980
'0405'

718y

+901,
=096
=967
5721

I967'
c096l

-,782¢

«7821¢

434,
=-,975¢

=.000¢
cggSQ
'0“3“'
'0752'
0752'
043“0
~4975y

06230
6230
-.9010
=223

=s623!
=721
=e7180

=e9829
=e¢9G2»
=+998

=e7619=1000/

= 7821
e 2541
«3750
«8551
+995)
«780¢
0 191
=434
'0887'
=-e9871¢
~e696¢

«023¢
«G671¢
09271+
«518
=096
’0672'
-e982¢
=+901r
= 4630
o710

0 434
~e 6961
'091“'

064

*959

e 5987
=546
=975
=e128¢

« 6587

« 7407

=¢901
=, 7187
« 4050
9987
+ 2857
=.801¢
=«8387
0992

4630

=+128
491,
0 914,
*975
0 648
0 (64
-*5461
=+938¢
=e 959y
=+598+
=-+000/

992
(Y
-.2230
=+761r
=¢998)
-e838
=e3450
* 2851
0 01

-1+000/

-+375¢
=+999,
—.315'
0 Tay
+855
=-+¢191,
=e987
=s49]1¢
0 648
0938,
[

=927
0 032*
e 949,
6230
=e518¢
=e982¢
=+160¢
e 761k

=e 345

=e672¢=1+000/

=+000r
«975¢
o434
=+782¢
7820
o434
=e975¢
‘0000'
«975¢
=e 434
=-,782¢

1,000
=223
=e901?

6237

0 782
b3l
-¢975:
=¢000r
*975y
=434
-e 7820
0 782
Y434y
=+975¢
«e000/

6230
=+901¢
=-e223¢
1000



1

345 1 46230 =e9017 =e223) =230 =4223¢ 106230 1.000r +6237 ~e223¢
346 =e901l¢ =e901" =+9ql
347 1 -.%&3' 023% 140002 O 15 =e223¢ «+901lr =¢90lr =e2237 0 OB
346 11 06231 =e223¢ =e901r =,901r —e223y 6239 1.000~ +623s
349 1 =e223r =4901r =¢901s =+223r L6230 140000 <6230 =42232 =+9Q01¢
350 1 =:901¢ =e2231 6239 1+000ur 46230 =e223r =e901r =,901r =+223¢
351 1 .623r 1.000, «623s =0223¢ =¢901r =e901¢ =,223¢r 6237 1+000/
35, DATA (FSTAR(300J) 1 y=1v99) / )

355 1 =,000r =o82¢9r =+938¢ =e2547 648y ) WD L49Lls =e434r =+987
354 1 =e6960 1910 914, @ 1155t 40649 =e782¢ =,959r =¢3157 598,
355 1 ¢9999 5461 =e3750 =¢0750 =4740¢ 128¢ 8879 O® & O 1%
35¢ L =o740r =¢975r =375 <54or .999¢ 598, =,315) =¢959r =e782¢
357 1 +068r <8557 «Qlly) @ 191* =,696r =4987) =434y o491¢ <995,
350 e64Br =254 =eG38) =e82¢r =.000r +820r +938r 42541 =+648¢
359 L =0995) =oH91r <434y 9871 46969 =e191s =,91Us =.855¢ =+(pk4s
36y 1 78201 «959¢ 4315 =595 =,999r ~e546r 4375 <975 < 740¢
36] =0128¢ =.887r =+BETy =e128¢r  ,ThOr 9759 <3755 =e546¢ =0999
30y 1 =.598s +315¢ «959) ® 7.82* =,064s =+8550 =,9ly ~¢191r 0 [ui
363 1 o937y 4340 =4491, =+995s =,648¢ 4254y 938, 0 gy 000/
364 DATA (FSTAR(3101J) 0 u=1r99) /

365 1=140000 =o572¢ 0 3 0 UE]  ,T761lr =e(96r =4871r =901r ~elp0r
36o 1 (e 0 801
367 1 =¢718r =4982¢r =405, =e223 -1672¢ =¢992¢ o463 "‘63' =992y
366 1 =eb6720 42237 4927, 0 Bti* 4032¢r =+801r =,9499 =4285¢ O 62r
369 L0 sl o51gr =e405r =e982r =.718¢ +1600r .901r 871 0 (8
370 1 =e761le =e967r =e3U45r 457259 1,0000 5729 =o3U45¢ =e967¢

37 1 0 %6t o871+ 901, 0 [fli =¢718s =e982r =,4Q5¢ o518¢

37¢ 1 =e623r =e285¢ =463y =+992¢ (329 =e838y =0927r 4223

375 1 =e8382 =e032¢
374 1 .80lr «949r +285, =625 =,9989 =.518¢ L4005 +982¢ 0 718*
375 ~el60r =e90ir =e871) =e096r 7611 ¢967r +345» =,5720=1+000/
376 DATA (FSTAR(320J) 1 y=1r09) /

377 1 «0Q0r 48559 8871 e06ur —eB20r —=e9l4s =,128¢ 78227 +938¢
370 1 0191’ 0740' =¢359, "'"251;' 0696' <975, +315r =o6UB? =987
379 1 =375 obgb' «995, sh3gr =,545r =¢999, =,491, 0 491, 999,
38y 1 5460 =e4384r =e995) ~e5094r 3757 +987¢ 648, =e315¢ =975/
381 1 =e6961r «254¢ ¢959) @ 74Ut =.191r =,938) =782 41280 O
38¢ 1 «820¢ =sUB4? =e8879 =e8551 =,000¢ +855¢ .887¢ 0 (§4, =820
383 1 =914y =4128¢ +782s 9360 1919 =eT40r =,959) =42547 696
384 1 +975¢ +315¢ =.648s =e987¢ =+375¢  +598) +995¢ L4340 =e546¢
38% 1 49999 =.491104919 0 WWHED  S46¢ =e43Ur =,995) =e5987 375
386 1 .987¢ +b48? =e315r =e9750 =46960 2549 ,959s 7407 =+1G1s
87 1 =4938s =,782¢ 128, ® 914*  ,820¢ =+Qblr =,887» =¢8550 =000/
38y DATA (FSTAR(33rJ) v u=1999) /

389 1 10007  +518r =463y =e995r =,572¢ 0 51 +992r 6230 =345
39 1 =e982¢ =720 0 25t <9670  JT180 =+223¢ =.949¢r =+761¢r 150
39i 1 «927r  o801r =e096r =e9Q1r ~oB3B¢r +032¢ 871s 0 g71* 032
392 I =4838s =e9011=+096,0 FCT0  ,927r O 1 =e761r =.QUGr =¢223¢
395 1 0718r 4967+ <285s =eb7zr =,982¢ =¢345s ,623p 0 W] 0 45t

394 ~e572r =49981 =eU463r S1ar 14000r 0 5lb, =e463r =4998¢ =+572:¢

39y 10 5 49920 06231 =e3ynr =e982¢ =e672¢ 2850 0 %67, O 7181
3% 1 =e2230 =e949r =e7611 160G +927¢ 801y =,096¢ =,901r =¢838¢
397 1 o032  4871r 871) 0 (0t =838y =+901e =,096r «801l¢ 9279
3% 10 160* =¢761r —=e949y =e223r 7180 +967¢ 2859 =,672¢ =+982¢
399 1 =e345r 40237 992 4057 =e572¢ =998y =4463r 45180 14000/
400 DATA (FSTAR(34rJ)ey=1v99) /

401 1 =e000r =e887¢r =820, 0 t* +938r <740 =,25Uy, =s975¢ =648/
402 1 «3751  +995¢  «546p =e491r =¢999r =«434s 598y 9870 O 315r
405 1 =46960 =e9597 =e191y, 0 18 o9l4r «(06H4r =,855s =e855¢ <064
404 1 9149 7820 =4191, =959 =,696¢r +315» .987» @ 508P =434
405 1 =4999) =e49Lr  +S46¢r 1 W0l 437Se =e648r =e975r =4254r 0 T4r
406 1 +938r 41289 =+820r =e887r =4000r +887» 0 820r =4128¢ =+938¢
407 1 =e 7400 2540 0 GEL  o64gr =e375¢ =e9959 =45462 0 u7) O 99%
40s 1 «434r =4598¢ =¢987r =e315¢ 46967 9590 <191¢ =4T782¢ =+914r
409 1 =e06lts 8550 «855) =¢0b6yr =914y =782y <191, 0 oy 0 16D
410 1 «=¢315¢ .987o =e598) o434r 49990 0 Ut =,546r =e995¢ =¢375¢
411 1 «648¢ 50 <254y =eThyr =,938¢ «,128, .820r L8870 <000/
412 DATA (FsTAR(SSoJ)na=1v99) /

413 1=1.0007 =o463r o572y 0 Wt +I45r =+672¢ =e967r =,223¢ 0 T6lv

23



414
415
410
417
41s
41y
420
423
42¢
423
424
4eyH
420
427
428
42y
434
431
432
43y
434
435
434
437

43Y
440
441
442
445
444
445
44o
447

449
450
451
45¢
453
454
455
45¢
457
458
459
46y
4631
462
463
464
465
460

468
469
479
474
47¢
473
474
475
476
477

478

480
481
482

DATA
+000,
~e820¢
¢938
-.254'
=648
0995
-0491'
el 34
0987'
—0696'
'0191'
DATA
1 1000
1 =s5721
1 '03“5'
1 9671
1 =761
1 “o096'
1 0871'
1 -.901'
1 0160'
1 «718¢
1l =e952¢
DATA
=+000"
0999'
'oOb“'
'09950
'128'
«987¢
=191
=e975¢
10 254
10wl
1 =315
DATA
1=1.,032,
1 +032»
1 4998,
1 =¢096¢
L -e992¢
1 982

Ll e e T e e SRS

[l ol Rl

"223'
-+967

02&5'

il TN

«949
DATA
1 0 IR
1 =4855¢
1 =.887»
1 =+064r
1 «8200
1 914
10 1

=s782¢
1 -0938l
1 =e191,

096"
+285r
=620
8710
=992
~-e801¢

«518r
=+160¢
=e223?

(FSTAR(360J) ry=1099) /

o914
=+855¢
064
+ 7820
=+959%
03157
«598¢
~e999¢
3-17-1
23750
-a975¢

=e83Br =eH71
0982, 623
=e982r =e285¢
«8385 =e¢(i9nr
“u572) kb3
01600 =761

=e518) =+994¢
801, 901
=e967) =672

s TH0r =315
e128¢ 959y
=eB887) =e782¢
08871 =e(6ir
=¢128, +§55¢
=eT740r =eQly»
+975, 1911
-~ 375, 0 696
“e5469 =987
«999, 0 434
~e5989y 49

(FSTAR(37rJ) v y=1199)

o405
«516¢
=e998¢
2623
+285¢
=+s949
8010

%

0 uisl
2230

=e938¢
375
91y
=34
-,887¢
491
o855
=Sl
~-.82y¢
0 5o
e 7821

=e927

4050
2901
= l463¢
~e514¢

+838¢
=.572¢
=+801¢

+ 9597
0254
=.6967
=e975¢
=e315¢
o648
0937'
0 3750
=-,598¢
=e995¢

=e672¢ =e949y
0 992 +28%0
=463y O
"el63r =99y
«992, 0 Ol
=e6721 405¢
=e223¢ =+9821
¢927, ® T71r3*
=e838s +16¢°
® 032,
«801»

-e648s ® 401
T1740p =eB87¢
LIROGE --us»v
" 6o W
=740, 0375'
=1648r =e934¢
07821 =e3150
598y ¢959r
=:820¢ o254
“eS546e =975

«032¢

=405

07150
0927'
1,000
=e927¢
«718¢

=405

«032¢
e 3450

=995,

.6“8'
2540

=¢9381¢

0820'

=+,000¢
=.820¢

+938»

=254+
=.548)

0995'

-0096'
=761

0967'

=345
=s572¢

1.000
'572'

0345!
«9671

=eGQ)1r =e761r
=871 =.096
(FSTAR(38¢J) 1 u=1199) /

09870
1289
=+995)
006“'
09990
=.000»

=4999,

064
+995,

~e128

*855: =¢191¢ =987

(FSTAR(39¢J) ¢ y=1r99) /

=e761,

=e718¢ =¢901¢
o T18r =s4050
0 672F 9270
=+761, o I45e
-09“9!

*801r =e285¢
5720 0 ulEd
o838: 0 223
18y =+982»

he 3

v 06241 =e51
(FSTAR(“O!J)!J-1'99)

0 5%* =6l
' 0 3
0 91* 0 uEN

=e491, 0 696

~e999, =¢254¢

®e546) =959
434 «s4r
"W o 19T
+938¢
0782

=375,

24

--992'

«096¢

=+998
«,0329

1. 0001

=032
=998+

00960
.992'
=e160
/

“~e914»
'0820'

.06“'
+887
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